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that of nitre-glycerine treated under similar circumstances.   Confinement is necessary
to develop its full power, though a very slight degree of confinement is sufficient.
In the firing of smokeless powders the necessary increase in temperature is obtained by adding
a combustible substance. Aluminium powder, either mixed with the fulminate or pressed in a layer
on top of it, has been successfully employed by Dr Brownsdon and the King's Norton Metal
Company (British Patent, 23,366, 1904). An important step in advance was made when the
expensive and dangerous fulminate of mercury or its mixture with potassium chlorate was
diminished in quantity to a fraction of its original amount by the use of picric acid or, much better,
trinitro-toluene.
A No. 8 detonator containing 2 g. of the ordinary fulminating composition is equalled by one
containing only 0.5 g. together with 0.7 g. of trinitro-toluene.
Dr Claessen (British Patent, 13,340, 1905) has shown that even better effects are obtained by
the use of what he calls tetranitro-methylaniline or tetranitro-ethylaniline. These substances are
really trinitro-phenyl-methyl-nitramine and trinitro-phenyl-ethyl-nitramine. The commercial name
for Claessen's substance is "tetryl." "Tetryl" detonator No. 6 contains 0.4 g. of trinitro-phenyl-
methyl-nitramine and 0.3 g. of a mixture of 87.5 per cent mercury fulminate and 12.5 per cent,
potassium chlorate.
Mercury fulminate may now be dispensed with and replaced by an even smaller
quantity of an azide. Dr Lothar Wohler finds that an ordinary No. 8 detonator
is equalled by one containing i g. of picric acid or of trinitro-toluene and 0.023 g.
of silver azide in place of the usual mercury fulminate charge of 2 g. (British Patent,
4,468, 1908).
M. Hyronimus (British Patent, 1,819, 1908) has patented the use of lead azide,.
Pb(N3)2, and describes a safe method of manufacturing it, founded on the process
used by Wislicenus (Ber., 1892, 25, 2084).
Sodamide is iirst prepared, and is transformed into sodium azide by warming at 300° C. in a
stream of nitrous oxide gas. The sodium azide is dissolved in water, the solution is neutralised
with very dilute nitric acid, and lead azide is precipitated by adding a solution of lead nitrate. The
reactions which take place are represented by the following equations : (r) Na + NH3 = NHaNa + II ;
 (2)	NH2Na + N2O = NaN;j-f H2O.      The water formed decomposes part of the sodamide, thus:
 (3)	NIIoNa + H20 = NHj}+NaOII.      The  reaction of the sodium azide with lead nitrate  goes
as   follows:   (4) 2NaN3 + Pb(N03)2 = Pb(N.j)2 + 2NaNO3.     The crystalline lead azide is washed
on a filter and dried at a'temperature below rob0 C.
At 300° C. sodamide is fusible and sodium azide infusible; the latter as it forms absorbs the
former and protects it from further action of the nitrous oxide. The sodamide is therefore
incorporated with anhydrous materials like lime, magnesia, or sodium sulphate at I9O°-2OO° C.,
and in this subdivided state reacts more readily with the nitrous oxide. Siliceous absorbents such
as pumice stone and infusorial earth would react with the caustic soda formed in :the reaction, and)
both delay the process and diminish the yield.
Thiele (B&r., 1908, 41, 2681-2683) nas obtained an almost quantitative yield of azoimide by
the action of ethyl nitrite on hydrazine in presence of alkali. Hydrazine hydrate (i molecule) is
mixed with 4 N. sodium hydroxide (i£ molecules), ethyl nitrite (i£ molecules), and ether, and the
mixture is allowed to remain first in ice and then at the ordinary temperature. After twenty-four
hours the sodium aride is collected and washed. Hydrazine sulphate may be used with appropriate
modifications. Stolle (Ber.* 1908, 2811-2813) has patented a similar process. The yield of
azoimide obtained when a benzene solution of nitrogen chloride is shaken with a solution of
hydrazine sulphate, with addition of caustic soda at intervals, is 36 per cent. (Tanatar, Ber., 1899,
32> 1399)-
Smokeless Powders
Smokeless powders of the present day contain, as chief constituent, nitro-cellulose
alone or mixed with nitro-glycerine or some other nitro compound or inorganic
oxidising agent Attempts to use,fibrous gun-cctton as a propellant were attended
by failure. Dangerously high pressures were developed in the bore of the gun. It
was only when the control of the rate of combustion of the explosive was made
possible by gelatinisation that progress could take place.
Roughly speaking, gelatinised nitro-cellulose burns in consecutive layers in such a way that
equally thick layers are consumed in equal times. With the same composition of explosive it is
possible, by varying the shape and size of the unit pieces of powder in the charge, to regulate the
rate of combustion of a powder so as to give the desired velocity and yet keep within the pressure
limits permissible. In France, powders take the form of ribbons, in Great Britain cords, in Germany
flakes and tubes, in Italy cords of square section, in the United States short multiperforated cylinders,
Ballistite is formed into cubes, and sporting powders abroad have in some cases a spiral shape.

